One of the more routine steps associated with cryosectioning of ultra-thin and semi-thin sections for immunocytochemistry is the transfer of sections to EM grids or coverslips.
Introduction
Immunocytochemistry on ultra-thin (=90 nm) and semi-thin ("0.5 pm)sryosections has been a powerful technique for the high resolution localization of various cellular antigens. During our study on the composition of intracellular granules in human neutrophils, we have found that one of the most routine steps associated with the preparation of 0 . 5 -~m and ultra-thin cryosections had a profound effect on the outcome of these experiments. We found that the composition of the medium employed to transfer sections from the cutting surface in the cryomicrotome to EM grids or glass coverslips was crucial for optimal results.
Materials and Methods
Human neutrophils were prepared and cryosectioned as described; reagents were the same as reported previously (2) except as noted. Briefly, unstimulated neutrophils were fixed in suspension with 4% paraformaldehyde in 100 mM sodium cacodylate buffer, pH 7.2. containing 5 % sucrose, for 90 min at 22°C. Cells were then washed three times in the same cacodylate buffer by centrifugation. After these washes the cells were embedded by centrifugation into 10% gelatin in 100 mM cacodylate buffer containing 5 % sucrose. The gelatin was solidified and cut into small pieces and then infiltrated with 2.3 M sucrose in 100 mM cacodylate buffer. Cryosections of z0.5 pm were transferred to round glass coverslips (12-mm diameter) and thin sections (=90 nm) were transferred to formvar-coated EM grids.
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The coverslips and EM grids had been pre-coated with 0.25 % poly-Llysine. The sections were transferred with a small wire loop. The transfer solutions tested were (a) 2.3 M sucrose in 100 mM sodium cacodylate buffer, pH 7.2, and (b) 2.0 M sucrose containing 0.75% gelatin in the same cacodylate buffer. The sections were incubated in PBS containing 1% non-fat milk, to block nonspecific protein-binding sites, and sodium azide (0.02%). Sections were subsequently incubated for immunocytochemical localization of complement receptor 1 (CR1; CD35) with 20 pglml ofa murine monoclonal anti-CR1 (clone YZ-1) (antibody provided by Dr. Richard M. Jack, Harvard Medical School). The 0.5-pm sections were subsequently incubated with FIX-labeled goat anti-mouse F(ab')z (1:50 dilution) (Zymed; San Francisco, CA), and the 90-nm sections were incubated with 10-nm colloidal gold particles to which goat anti-mouse IgG had been adsorbed (1:25 dilution) (Amersham; Arlington Heights, IL).
Results
Comparison of semi-thin sections ofneuuophils that had been transferred to coverslips in 2.0 M sucrose containing 0.75% gelatin or in 2.3 M sucrose revealed striking differences in morphology. Centrifuged cell pellets remained compact when transferred in 2.0 M sucrose containing 0.75% gelatin; however, the cells were noticeably dispersed when transferred in 2.3 M sucrose (Figure 1 ).
The composition of the transfer solution can also affect the quality of the immunocytochemical results in semi-thin sections of neutrophils. For example, results from the immunofluorescence localization of CRI illustrate that when 2.0 M sucrose and 0.75% gelatin were used as the transfer solution CR1 was found in a subpopulation of cytoplasmic granules with little if any background straining (Figure 2A ). When 2.3 M sucrose was used as the transfer solution, there was a dramatic increase in background staining (Figure 2B ). There was also an apparent decrease in the density of the cellular staining. This effect was due to the 2. 3 absence of gelatin (it., it could be speculated that gelatin may have blocked nonspecific binding sites), since incubation of sections with 0.75% gelatin after their transfer in 2.3 M sucrose did not eliminate the high background (Figure 2C) .
Comparison of ultra-thin sections of neutrophils that had been transferred to EM grids in 2.0 M sucrose containing 0.75% gelatin or in 2.3 M sucrose also revealed striking differences. Neutrophils in sections transferred to EM grids with 2.0 M sucrose containing 0.75% gelatin remained compact. with uniform cytoplasm (Figures  3A and 3B) . CR1 was associated with a small cytoplasmic granule when IgG-gold secondary antibodies were used as the detection system ( Figure 3B ). There was little if any background binding of IgG-gold under these conditions. Neutrophils in sections transferred to EM grids with 2.3 M sucrose, on the other hand, displayed deterioration of ultrastructural detail (Figures 3C and 3D) .
Discussion
Virtually all studies utilizing ultra-thin or semi-thin cryosections employ frozen 2.3 M or 2.1 M sucrose as the medium to transfer ultra-thin frozen sections from the ultracryomicrotome to EM grids (1.4). When we used 2.3 M sucrose to transfer human neutrophils there was cell damage, loss of cells, and high background staining with certain antibodies. These problems were eliminated when the transfer medium was modified to 2.0 M sucrose containing 0.75% gelatin. The difficulties we encountered with 2.3 M sucrose are probably associated with its high surface tension. which was a particular problem with the relatively weak fixation that was required for localization of several neutrophil antigens. Tokuyasu for 2.3 M sucrose as the transfer solution for weakly fixed ultrathin sections. However, the deleterious effect of 2.3 M sucrose on semi-thin sections has not been noted, nor has the possibility that this transfer solution could induce high backgrounds after immunocytochemical staining.
In conclusion, we document that the transfer solution employed in cryosectioning can have a profound effect on the outcome of high-resolution immunocytochemical experiments using cryosections of human neutrophils. This problem may also exist with other types of samples and may be particularly acute in preparations of cell suspensions. Although deterioration of cell structure associated with the use of the conventional transfer solution was a problem, the presence of high background and the possibility of artifactual localization of antigens was of most concern.
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